POT1 stimulates RecQ helicases WRN and BLM to unwind telomeric DNA substrates.
Defects in human RecQ helicases WRN and BLM are responsible for the cancer-prone disorders Werner syndrome and Bloom syndrome. Cellular phenotypes of Werner syndrome and Bloom syndrome, including genomic instability and premature senescence, are consistent with telomere dysfunction. RecQ helicases are proposed to function in dissociating alternative DNA structures during recombination and/or replication at telomeric ends. Here we report that the telomeric single-strand DNA-binding protein, POT1, strongly stimulates WRN and BLM to unwind long telomeric forked duplexes and D-loop structures that are otherwise poor substrates for these helicases. This stimulation is dependent on the presence of telomeric sequence in the duplex regions of the substrates. In contrast, POT1 failed to stimulate a bacterial 3'-5'-helicase. We find that purified POT1 binds to WRN and BLM in vitro and that full-length POT1 (splice variant 1) precipitates a higher amount of endogenous WRN protein, compared with BLM, from the HeLa nuclear extract. We propose roles for the cooperation of POT1 with RecQ helicases WRN and BLM in resolving DNA structures at telomeric ends, in a manner that protects the telomeric 3' tail as it is exposed during unwinding.